Prolonged relaxation of detergent-skinned smooth muscle involves decreased endogenous phosphatase activity.
Since contraction of smooth muscle involves Ca2+-dependent phosphorylation of the 20 Kd myosin light chains, changes in endogenous phosphatase activity may participate in regulating smooth muscle contractility. We found that detergent-skinned fibers from 7 of 10 chicken gizzards studied were characterized by relatively high endogenous light chain phosphatase activity (23 mU/mg protein) and rapid relaxation (t1/2 = 1-3 min) in the absence of Ca2+ (less than 10(-8) M). In contrast, skinned fibers from 3 of the gizzards exhibited very low phosphatase activity (3 mU/mg protein) and markedly prolonged relaxation (t1/2 = 50-200 min). However, such slow relaxing fibers were converted to a form resembling rapidly relaxing fibers (t1/2 = 4-10 min) when an aortic polycation-modulable phosphatase was included in the incubation medium. Moreover this phosphatase-enhanced relaxation was associated with dephosphorylation of the light chains. Maximal isometric force (1 mN) and light chain phosphorylation (0.8 mol PO4/mol light chain) were similar in slowly and rapidly relaxing fibers. Thus, the two populations of skinned fibers, though dramatically different with respect to phosphatase activity and relaxation time, appeared to be very similar in terms of Ca2+-dependent contraction. These findings strongly suggest that prolonged relaxation of smooth muscle of the kind noted in this study, and perhaps in hypertensive or aging vascular smooth muscle, may reflect decreased endogenous phosphatase activity.